aid in the differentiation of true V. fetus from the isolate V. fetus from naturally infected cattle related vibrios which are ubiquitous on the and from experimentally infected guinea pigs. terminal portions of the bovine urogenital tract. It has also been employed to re-isolate vibrios in
The cytological complexity of the bacterial cell is well established, but little information is as yet available on the association of metabolic function with cellular structure in microorganisms. The significance of the tricarboxylic acid (TCA) cycle and the electron transport system in the metabolism of the obligate aerobic azotobacter cell makes important a knowledge of the intracellular distribution of the enzymes involved in the study of the subcellular physiology of these organisms.
The procedure for cell fractionation of Azotobacter vtinelandii strain 0 by differential centrifugation, definitions of terms and fractions, and criteria for the establishment of enzyme localization have been discussed previously (Alexander and Wilson, Proc. Natl. Acad. Sci., U. S., 41, [843] [844] [845] [846] [847] [848] 1955 the cell particles, only 7.4 per cent of the total activity being found with the ground cytoplasm. A similar particulate localization is found for DPNH3 oxidase, the complex catalyzing the aerobic oxidation of reduced diphosphopyridine nucleotide. The oxidase is concentrated in the submicroscopic granules (15 to 25 m/A) since these contain about 2½ times more activity on a nitrogen basis than the microscopic bodies. Similarly, the localizations of the succinoxidase (Alexander and Wilson, loc. cit.) and malic oxidase systems (table 1) are further evidence for the particulate distribution of the flavin-cytochrome chain, with the highest concentration of these functions being found in the submicroscopic bodies.
Of the enzymes of the tricarboxylic acid cycle, only 2, namely those involved in the activation of succinate and malate, are found associated with the cell particles (table 1). The remainder, aconitase, TPN-linked isocitric dehydrogenase, a-ketoglutaric oxidase and possibly fumarase are localized in the nongranular portion of the azotobacter cell. Although only about 50 per cent of the original fumarase activity could ever be recovered, most of this activity was always found in the S (supernatant) fraction. It is likely that the enzyme which cannot be accounted for is also in the supernatant since the per cent and specific activity in the granule fractions varied but little whereas, with higher recoveries, the activity in the S fraction was found to have increased roughly in proportion to the increase in total recovery. The recovery of 61 per cent of the aconitase in the ground plasm together with the failure at any time to find significant enzyme in the granules indicates that the interconversion of 3Abbreviations used in this note are: DPNH, reduced diphosphopyridine nucleotide; TPN, triphosphopyridine nucleotide. the 3 tricarboxylic acids is a function of the nonsedimentable portion of the cell.
The enzyme localization data indicate that the functioning of the TCA cycle in A. vinelandii requires the joint participation of both the particulate and ground cytoplasmic structures of the cell, the latter contributing the enzymes converting citrate to succinate. On the other hand, the mechanism for transport of electrons is solely a property of the granules. Thus a mutual physiological interdependence exists between structures of the bacterial cell. Of these, it is the submicroscopic granule of about 20 m,u which corresponds most closely to the mitochondrion of multicellular organisms, by virtue of its possession of enzymes involved in the metabolism of succinate and malate as well as a complete and intact hydrogen transport system. 
